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Title of the Invention : METHOD OF FORMING CAPACITOR OF 

SEMICONDUCTOR DEVICE 



Abstract : A method of forming a capacitor in which an anti-oxidation film is formed on 
a lower electrode even at low temperature and is formed with the tool used to form a 
dielectric film, is provided. In the method, an anti-oxidation film is obtained by forming a 
lower electrode, depositing a Ta203 film on the lower electrode with the tool used in forming 
a dielectric film before forming the dielectric film, and transferring the Ta203 film to a 
Tao2N y film by plasmarizing an NH3 gas. The method has advantages in that an 
anti-oxidation film is formed on a lower electrode even at low temperature and volatilization 
of a device can be prevented. Further, the anti-oxidation film can be formed with the tool 
used to form a dielectric film and, therefore, it is possible to reduce pollution and enhance the 
reliability of a device. 
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£ TciSOfl/d ?H ERAIEi^J #aS*|S!« 4^ SJH, ^2 & h HI2f S3*]- StJICHlAi ?HIHAIEi2J 

^t^A|°^# ^ ?HSHA|E1 ^ Oil S*f s *, 

«3SP1 §-H| LH Oil AH S£*K?I 2011 5^2^ #011 &g##5l-^(Ta»a)e US NH, ^1 MEF* 

□h COAI?1 TaAS« TaQli^og 2Q|AIS2.S*) 7HSHAIEi2) #»g*l^g ^^oF~ OI^CHSU. 01 CHI 

m&hiai 4hhi ^ff-^xi^m «Soi-= soi ^teui-oi mtm ^xisr ^ sjh, d-tH^Ai^ § 

gUF ^1 D ^ ^£ SSI SU*^ CHICHI Ai gAre 4 °J^H£ 2S1 SB ^ 2JCH ±^2] £i£|ES t^AlfJ 4= 24U. 
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2t&& 23 

£1 LHXI £4= B S^AIQtlCHI Kg ?HfiHA|E1 ^2 £g B3£ 

* E32J «g(H! CHS!" £3 

10: 7\B 11, 12: gge[ 

13, 15, 19: 1B|^£|^°| 14: 

15': »E|tfEI5 ^ItilOlAi 16: TaGLN,^ 

17: 18: TiN^ 



&3°t 23 



S3°j ^™ 



e ss^ bhes s» as gnsoi ^ ao S , mm bes say ?h iih aieh bem ay aoia. 

?HIHA|Ei2J SSglfM SfMSKM °Jg*jH^ ?SA|3|7I flSKM ToA, Till, SrTiQ,, (Ba, Sr)Tia §2f B 

01 HI a* °*^0I g «BH EH» 3^1- SBrtl 2tH£IH HQ. OIEJ*N HSS« tfi«fl7IOIIAI S^EIH £E 

£g^s usasai shgoi varans ?hin aieh swa^g as as a±a £ h s 

geH^j sws^ *iy sag, ^bi^bi^r^ swa= *, o^a^ iaoi smsfe xra*raars 

SWPI *l«Kfl *£KHF) ga|2S S|g*f SE|*h OS, S-SLIOKNHi) M?l?|0ilA1 850 *c LHAI 950 *C £££ 

30£ LHAI Itfii- S^SflEISHM SW3^S 01*^ *ElfiEI59|- 70 3 Oil 4*61 A =«S| ai5B»^(Si.MS «S«o 
tt£«Si:?IMAI TaAS2F B^ 83 ^JS IfgOUi *wa = 5 3 CHI ^MI^(Sia)Of *fgm= 3^ 

nau, sauoKNHi) £*i:?ioui -^^ei^ »se hswai oi-chaih^ ?\& omi mm\o\ 
mshai^ei sii- a-s ±xw msm mw9\ asism Ami-Ai?i^ bsoi s^ix ay s2lioknho 

s*i7iowi a^aaasfe araa- sa^«« aras saw shimai 4=tm= 5101 oia*i £goi 9s li 

OKNHi) *W7|(HIAI g^BSEISfe 2fS2l- SS^ *S £S AMD I CHI 51501 S?l SOI iltl^ 31 EIST * 212.BE. 

&± aasoiu ?\&n\ 221 a a. 



sim as sass wbspi ^i^ra 3*a b ^^(hiai shaieh^j «wa= ^^ai°im «sw 4= 
whaiei a«»fea 3 ^301 aa. ay, guiai- say s-uimai jhdaieisi eh^a^ i+» 

^A|°ll ^ ^ ?HIHA|Ei ^5 ^l^5F^L1l ^^0| ^QK 
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S3SI ?3 9 ~g 

3 £0)1 t*iUtm ^im ^25^1 flSKM Ta,0°m ttSSfe 3711; £71 T«AS» §±M Stftf 7^£ flEISKM Taaii^ 

£e soiai?!^ eai; £7i itom &n em; s £7i sas.- £<hi £*a=g ems 3 

B Sr¥S^l *j*<*J *. SSSfS *£Sr7l £t)| LHOIIA) sa^S 20)1 S^2= £0)| &gfMAh 

ir^(tantalum oxide, Ta,a)# B*m DS NH, 7^1 *e*2Dh 0171 AI3 Ta^g XHEISHAi Tattoo g *I0|AIB©3 

oisk e wssi a«i Aioioi m& jhiiaie) as ss bse°! ei lhxi E4g ssskji e wsei baaioh ss^o 



as. eim sai*]- dH2f sroi »exi 7i5(io) m asaKiD* assm a^og A lzmHJ) &Ea wt0) as! 
i irBofe ?oi** ysa 7i5(io) 39011 sss«i2)§ «ssm 39 ^zrsra 5«s ^011 ±boiai 

SENS 1391(12)01 -fEU OIO)A), Bffia 715(10) 230)1 AM 9£J0EJSet(13)8 *0|« LH^g a 

HM *E|fl£|»SK13) £0)| 5r¥2^i ISM *£u r 7l ?I*J- 4WHt(M)# 

£2011 EAI?> &OI <ys^(14) a BE , fla »« (13 ) B 1E iysm, ^Efl 715(10) SSOfl fl|2 WSi 

6iei5hki5» *«ycf. oin «i2 «si«ei5HKi5)oi i.^( M ) a flit aaaasaa)^ an 21 ««« ^ 



S5I4IEI5 ±HOIAI(15-)S «S*KH, ttfirSKU)* H^SKM fll ■E|^EI»s«13)S kBAI*. kg^ Hi MEI^EI^ 
SH13)2h MEI^EI^ ^B0|AJ(15-)e 0|=0)X|^ SM^S^g fcS&CJ. 

DS2S. £40)1 EA|# UH2f SOI B.h£a 715(10) 230)1 m asifflei55f(13) 9! MEI^EI^ ^lOIAI (15' )2) a^h 
»A|oh7| floHM. ShEfl 715(10) 230)1 Ta^Sfl Sasm7l&««tH(low pressure chemical vapor deposit ior^s? 
*«6H1. Nfi7r^g 01 S» MEEDfS HAS» flEISW T«atiSK16)SS 20|E|£s ^q, 0 |0)A), Taa^(l6) 
?HiiHA|E)2J °29|HS T«ASK17)S VgS^g SiA , ? | 3( flSH)f l00 sc cm LHX | 10 ^o, T>Asr « 

5 SUl LHM °!SSrH LHAI 20M S2f £71 Ta,0^(17)l gEr^Oh «E|*JO. 0|0)A), £71 HASKI7)* ggSW 
7171 ?|oW 100 sccm LHXI 10 sln.2) {*± g?p|2J 5£S(f urnace)0ll A) IDS LHXI 60M S3 BflatJO Crg^S Ta 
4SK17) £0)1 £¥2^1 §£3h7l ^|5hO) TiN^(18) XD3 S£|^EI5^(19)§ «S^Q. 

^71 TaASf S=TS, 715 SE§ 250 x LHXI 750 tl SWQ, BMMRAK)l = (Ta(&a0X) ^ifliig 0.002 cc/mi 
n LHAI 2.5 cc/min2J S^g 7lfr7l (vaporizer)LHS S3A|?I3AI 7|S r 7|2J s Ei t20 x LHX) ]90 - cg o X|WJ1> 
?HE|0) 7^(carrier gas)S 10 sccm LHAI 1000 sccmSJ 7|fh7| LH CHI SS*K)t 7|Sr=! «ia 

?EJA|7I3A) A^ (a) 10 sccm Lf)7 ;| 100Q sccm oj ogfog u hg7 | S ? o, §h0j Taj0t o hl 5 A m{ 5Q A ^ J]||g 

a^tHIK 010)1 aqg 10 mTorr LHAI 10 Torr7^ EIE^ sh Q . 

S*.r, NH^iS T^l flSlofe I§2 uhEHi 71^(10)^ RF 2^01 5 mm LHX| 15 EJ gh^fi £=H 9|x|eh£^ SHI 
100 sccm LHXI 1 slm£J Hi 7^1 &m?\n ?a«H)l )0 mTorr LHAI 10 Torrg °AI^ £EH0)IA) 50 » 

LHXI 500 I2| RF gqfi 10 i LHXI 5 M S3 37&Q. Nrt 7^0)1 M0 7EM S4»*P|E SfeCI. 01 III htO 7^2) a: 
10 aXi *KM, 50 I LHXI 600 II/2J RF °l7hof0) ^§7^ o^o l0 mTorr LHX| )Q Torr ^ |j 

SXItha. E*H, £71 NH, 7)if CHdlSfOI H 7 r ^l 01 2iQ. 

asy s ^ssj atfAinoiAi. £7i tinski?) ad n.K^m §mt 4=e sina, tinsi a wisrs sw7i^5*ra a 

r S*ra^S RF MEEDh CHd ECR PEf^Oh £E^ I CP 1EEDH OISV ^E SiCK 3E|£ £ 
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71 £2^1 Tia> Nbd, ZrU,(Ba, Sr)TiQ, 4£ S!£DI, £M TaA^g LPCVD(low pressure chemical 

vapor deposition), PECVO(plasma enhanced chemical vapor deposition) El U (sputter ing)SHS SS^J-Q. 

012-OiiAi & AIM S £3 CHI tfSEI^ 501 0H_|H, £ BS2| }|^*J A[^m ^CH 

UAI Sfe g*| LHOIAI OlEi XlSr, 2*j 3 S20I 7fe*JQ£ 501 £ OS 01 71 g MOWlAi W#2| Al^il 

7r£! AKHI 711 SJOj 501 Q. 



#71 £r SOI Ot^CHAI— £ *I£(HIA| ?H AH A|Ei5J SWS^ ^CHI ^t^Al^lM 501 

±x\2\ ^mm sxiir * an, m% ssa- sati- shighi ah mmv 4= ^ch £21 e 

g 4 Si^H^ ±A r 2J d^l^e ti^AIIJ ^ SiCh. 
S^S 1. 715!" 5r¥2^# Effll; 

^^2^ em tftmxi^m ^sm7i $mo\ i*fi°im ^£o r ™ j 

#71 Ta,0L° h M S±fi 5E*1*J 7h^ MEISKfl TaO,^^ 30|A|3|£ 
#71 TaO^ #011 °2 D 4i EKHI; S 

#?i o^joj a^^^^ stmi-oi oi^chai^ g-xi^j ?H5HA|E1 ^# g-a . 

S^S 2. HI 1 *HHI 2JCHAI, 

#3?| Ta,a^m S£or= #7| ToA^S TaQ,N,^£ 20|A|?| = Effl|2h #7| 83B[§ ^2^r= EKfll^ §SJ§!- 

S-flOIIAI OI^CHAI^ ^EM §»2| ?HHA|E1 ^2 »B . 

S^MT 3. Xil 1 tHHI KOiAL 

#71 Ta^s TaOL^s^S 30|A|?|^ E^l = , 

N, £^ NHj MEKDH OlgSrOI TaA^ SEIofe 5# m~ BJ-ESI S*|°l 9W IHAlEi «g SB , 

4. M 3 tMI SiCHAl, 

#71 N, E~ NHj 7F^CHI N,0 7K6S □ 5*^1-= 51 ^9^^ m= Sx|2J ?HSH AfEi &a ■ 

5. M 3 ^hCHI SIOIM, 

^71 NH,^^^ 100 seem LH A| 1 slm°i 5M or^ Qx\^ »a . 

6. «| 4 ^ fll 5 t> h QH SJCHA1, 



4 



* 



n,o stttiis^ 10 %m eai sfe 511 asss t[~ s-xiai maiei 
s^t* 7. a 3 *m sjchai, 

£I"7I lEr^CIre RF(radio frequency), ECR (electron cyclotron resonance) E^ ICP( induct ively coupled plasma) 

^M9\~ 511 m^s.^. m= &s.n ?h hh ai eh g-g . 

8. M 7 4HH aCHAL 

#71 RF »B 50 W LHXI 500 «!2| RF 2^1 10 £ l_H A| 5 £ SSJ- °J7roH3 #^*DH SSSfe 511 Sfe hi- 

Exil 5fl2J ?HfiHAIE1 SB . 

S^S 9. li 3 *MI 24CHAL 
#71 Ta^l TaO^S^ 20IAI7I^ 

10 mTorr LHA! 10 Torr^ gfqollAJ £A|5r= 511 *SHS S[Eai #x|^ ?H SH A| Ei SB. 

S^fT 10. M 1 E = 2 tJ-CHI 2101 A1, 
#71 #(HI TaA^M ^#3r= E^l^, 

LPCVD(low pressure chemical vapor deposition), PECVD(plasma enhanced chemical vapor deposition) E^ ^fflEIU 
(puttering) SBHS ^#Sr= 511 ofe ?H5HAIEi ^2 »B . 

S^S 11. a 1 4MI SlOlAi, 

#?| #(HI TaA^S ^2ofe Sfll^, 

250 # c LH AI 750 7I£|- £E1 ^Xlol-CN ^35r= 511 ^SHS or= &SlM St;|2| ?H EH AI El ^2 »B . 

s^e 12. m i %m koia-i, 

#7 1 #011 Ta^l Effll^, 

^MCHI^MO|E(Ta(C 7 H 1 0) 1 ) °h*||4^ OISSKM SS5fe 511 «3H^ tr= ?HS|A|E1 ^ . 

S^S 13. a 12 %W\ HOIAI, 

g?\ 5r^3^ #o« Ta^l ^2*1™ B*l = , 

EMT^OII ^ AHDI E (Ta(kftO)O ^Xildb^t 0.002 cc/rnin LH Ai 2.5 cc/min2j ^^E^ 7|£ r 7| (vapor izer)LHM SSSKN ^ 
511 ^92^ ^ ^Efll #x|^ ?HIHAIEi . 

S^t* 14. 1 1 *HHI SiCHAI, 

Aj9| s^g^ Af M TaA^s 5 A LH AI 50 A = SSSfe 511 ^9£^ ^ B!Efll 3x1 °l ?H SH AI EH £S &g . 




m^tt is. 



XII 1 WW SIMMs 



£j\ m\ t^ol^i 



10 mTorr LHXI 10 Torr ^&ilA1 OI^CHXI^ 511 5^ &E8I §-*|£| 2HEHAIE1 ^2 . 

3^tf 16. XI! 1 %m °<CHAL 

£91 ^2^1 8EI6!a5S[££ t^F^ 511 m^^g. tt= &Efl| g-x|2] ?HIHA|E1 m£ 
17. XII 1 4HH| 2101A-L 

#7| °2°4§ TtOL Til, Nba.Zraa^ (Ba, Sr)Tia § CHhi shLS ««ofe 511 flfe "H^xHI Sxf^l ?HI| 

AJE1 ^£ SB. 

g^?* 1 - 18. Xil 1 tJ" EE= XII 2 t> h (Hi 

£J\ SE^l MO S EI-ZDI-S SEIofe LKHS Q Si^Sfe 511 SI™ ^Ei-|| ?HlA|Ei SB. 

S^S 19. Xil 18 *NM KCHAL 

S7\ £2^1 MEI-ZDh T-IEIsfe «, 

gxIBI B71IM Qi i^F~ 511 3fe aj-Exll §«2| 7HIHAIE1 ^£ SB. 

20. Xil 18 %m SifflAj, 
£91 N,0^ g*g 100 seem LHAI 10slm°! 511 ^£^1 ™X\2] ?H lU Al E1 SB. 

S^f!" 21. a 18 %m\ SiCHAi, 

sa^s lh xi 20^ ma*m nzm= 511 m^zz m~ g-«°i ?h m ai e\ ^2 sb . 
g^tr 22. XII 19 *KH| ^qul 

£71 SflEI ^711 = g£l?IMA| £Am= 511 BKSI ?H1A|E1 SB. 

U^tJ 23. XII 22 *HHI ^[CHAi , 

£91 °^ ioo seem LH XI 10 slm°J 511 Sfe hjEkII 3\\M A|Ei SB. 

S^S 24. XII 22 *HM SOIAL 

£71 SSEI BM£ 10M LH XI 60£ £A|5^ 511 ^9££ m= §fl°J 9H1AIE1 *!£ SB . 
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